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Color Doppler M-Mode Velocity Propagation: An
Index of Early Left Ventricular Filling That Combined
with Pulsed Doppler Peak E Velocity may Predict Left
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tJ.Pil~Pc, was computed. The maximum ratio during early filling, IICmax , and
the ratio at the time of the peak filling gradient, IIC"Pmax' were calculated.
Results: The figure illustrates a typical catheter gradient (~P) and the con-
vective contribution (~Pclwith the instantaneous IIC ratio during diastolic fill-
ing. During early filling, inertial forces initially dominate the convective contri-
butions to the transvalvular gradient. The IICmax = 5.51 ± 2.26; and IIC"Pmax
= 3.87 ± 1.56. Conclusion: Inertial forces dominate convective forces during
early diastolic filling and can not be negleted in the calculation of transvalvu-
lar gradients across normal mitral valves. Assessment of inertial forces is
important in the interpretation of noninvasive Doppler parameters to assess
diastolic left ventricular function function.
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A B C D
SBP (mmHg) 119 ± 12 122 ± 11 120 ± 10 117 ± 10 121 ± 11
DBPlmmHg) 77 ± 6 79 ± 6 76 ± 8 77 ± 5 78 ± 5
HR (bimini 66± 4 68 ± 6 65 ± 5 66 ± 5 67 ± 6
EDV(ml) 91 ± 22 102 ± 30' 89 ± 20 75 ± 21** 87 ± 19
ESV(mll 33 ± 10 43 ± 11' 35 ± 13 26 ± 11' 32 ± 9
EF % 61 ± 10 57 ± 9 60 ± 8 64 ± 10 59 ± 7
PFR (mllsec) 448 ± 0.7 4.49 ± 06 4.45 ± 0.7 5.03 ± 0.7* 451 ± 08
PER (mllsec) 4.20 ± 0.5 4.00 ± 04 4.14±0.5 4.77 ± 0.5** 4.23 ± 06
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Quantitation of Left Ventricular Mass with
Two-Dimensional Echocardiography: Description and
Validation of a Simplified Method That may be Used
in the Absence of a Short Axis View
A. Landon Wellford, Wtlliam A. Zoghbi, Miguel A. QUinones Baylor College of
Medicine and The Methodist Hospital, Houston, TX
*p < 0.005; **P < 0.001 B vs A, D vs C
Measurements in A, C and Ewere practically identical, thus demonstrating
a good reproducibility of the ABD technique. Our results demonstrate that
ABO can be used in clinical practice when acute changes in LV volume and
its rate of change are to be monitored.
Ouantitation of left ventricular mass (LVMI is becoming increasingly impor-
tant in clinical cardiology given the recent studies indicating that extensive
hypertrophy is an independent risk factor for cardiovascular events and death
in patients with a variety of cardiac disorders including those producing LV
dysfunction with or without heart failure. Current echocardiographic meth-
ods of determining LVM (i.e., the cube, the area length or the truncated el-
lipsoid) require a good quality short axis view of the LV at mid cavity; thus,
they cannot be applied to patients with angulated parasternal views of the
left ventricle. Accordingly, we have developed a method of determining LVM
from measurements of LV diameter (Dd). septal (S) and posterior wall (PW)
thickness (T) at the base of the LV from a parasternal long axis view at end-
diastole, combined with a measurement of the LV long axis (LI taken from
an apical view The area length equation was modified by substituting diam-
eterlsl squared times rrl4 for the circular area(s) derived from the short axis
view Thus, LVM was calculated as;
LVM = 0.687 x ([(Dd + ST + PWT)2 x (L + PWT)] -IDd2 x L])
rate (PFR). defined as maximal positive dVldt, and normalized peak ejection
rate (PER). defined as maximal negative dVldt, both standardized for EDV
Ie
• LoU'
.
• I ••0.
11 .I •• : •
.
4
00 0
• l
E/S
The propagation velocity of transmitral flow (MVP). as defined by color
Doppler M-mode, has recently been proposed as an index of ventricular re-
laxation. Left atrial pressure, relaxation and left ventricular contractility are
the main determinants of peak E wave To assess the possibility of estimat-
ing left atrial pressure using pulsed Doppler peak E wave velocity and color
Doppler IMVP). we studied 27 patients in the coronary care unit. Methods:
Peak early filling velocity IE) was measured using pulsed Doppler, while the
slope of the color Doppler M-mode (S)was used to define mitral flow velocity
propagation. All patients had a pulmonary artery catheter and pulmonary cap-
illary wedge pressure was measured. Results: The dimensionless ratio EIS
(range 092-3.74) was significantly related to left atrial pressure (r ~ 0.74, P
< 0.001). and provided a good predictor for left atrial pressure (LAP = 4.4
+ 5.3EIS, SEE = 3.7 mmHg). S (37.2 ± 12.2 mlsec) was significantly lower
than E (73.5 ± 26.3). p < 0.001, with no correlation between these velocities
Ir = 0.241. E was weakly correlated with LAP Ir = 0.53, P = 0.005), while S
showed a negative correlation (r ~ -0.325, P = NS). Conclusions: 1) The ra-
tio of component velocity IE) over propagation velocity (S) of early ventricular
filling wave can provide an good estimate of left atrial pressure. 2) Transmi-
tral flow velocity propagation is independent of the component velocities of
the E wave, 3) S is not related to LAP.
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The method was evaluated in 36 patients (24 malesl with a mean age of
62 ± 8 yr. and a variety of cardiac diseases. LVM determined by the diam-
eter method was compared to an independent measurement of LVM with
the area length method (range, 87-532 grams). An excellent correlation (r =
0.96; P < 0.0001) was observed between the two methods. Analysis with the
Bland-Altman method revealed a mean difference between the two methods
of 5 ± 34 grams. The regression equation, y = 1.02x - 0.05, indicates that
the relation between the two methods is along the line of identity
Conclusions: Ouantitation of LVM with two-dimensional echocardiography
is possible in the absence of a short axis view by using measurements from
parasternal long and apical views. Results with this new method are in excel-
lent agreement with measurements of LVM by the conventional area length
method.
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Doppler measurements of trans mitral velocity profiles are commonly used
to assess left ventricular diastolic function. However these velocity measure-
ments provide only information on the convective forces involved in left ven-
tricular filling. The Inertial forces are completely neglected. In this study we
evaluated the relative contributions of convective and inertial forces during
early left ventricular filling.
Method: Left atrial and ventricular pressures were measured using Mil-
lar catheters while simultaneous transmitral color Doppler M-mode veloci-
ties were obtained during a series of four open chested canine experiments.
The convective contribution ~Pc = pv212 was calculated from the maximum
transvalvular velocities. Assuming that viscous forces can be neglected, the
inertial contribution (~Pi I to the early diastolic filling gradient, was calculated
as the difference between the invasively measured gradient (~P) and ~Pc.
The instantaneous ratio of inertial (I) to convective (C) contributions I/C =
